Differential effects of delta-9-tetrahydrocannabinol and its 11-hydroxy metabolite on sodium current in neuroblastoma cells.
Whole-cell voltage-clamp techniques were used to study the comparative effects of delta-9-tetrahydrocannabinol (THC) and its principal metabolite, 11-hydroxy-delta-9-tetrahydrocannabinol (11-OH-THC), on the voltage-gated sodium current in neuroblastoma cells. The parent compound markedly depressed the inward sodium current with minimal reduction of the outward current, demonstrating that the effects of the drug were related to the membrane potential. In addition, THC reduced the reversal potential, indicating that the drug modified the ion selectivity of the channel. 11-OH-THC similarly depressed inward sodium current; however, in marked contrast to the effects of the parent compound, the drug equally depressed the outward voltage-gated sodium current, indicating that its effects were not related to the membrane potential. Furthermore, 11-OH-THC differed from THC in that it did not alter the reversal potential. The results demonstrate that THC and its 11-OH metabolite both reduce inward sodium current, but their effects on the outward current and ion selectivity are distinctly different. The sum of the actions of these two cannabinoids on the voltage-gated sodium channel provides a plausible cellular basis for THC's depression of action potentials in vivo and for some of its central depressant effects.